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he term "national security" has become a commonplacje 
expression, a concept regularly appealed to. It is Used to 
' justify ^[le maintenance of armies, the development of iievv 
weapons systems, .and the manufacture of armaments. A. 
fpurth of all the\feaeral taxes in the Upited States and at Jeast an 
equivalent amoj&ntJsjn the Soviet' Union ate levied in its name.^ 

The concern for they security of a natioj) is undoubtedly as old as the 
, rration^state itself/ but since World War II the concept of "national 
* J,security" has acquired an overwhelmingly military character.^ Con\- 
, ntonly .veiled in secirecy, considerations of military threats have 
.beticmij so dominant ^hat other threats to the security of nations 
^ have often beei^ ignored. Accumulating evi<^ei;)ce indicates that new 
^ threats ai;e emerging, threats with Tvhich milijtary forces cannot cope. 

>;^ot>P.'rt that countries eyerywhere shpuld be prepared to defend 
Ch^ - J themselvfis at all times from any conceivable external threat is a rel^rj 
>v, . .!^y^?y modern ,.,onel As rWently as 1939, for example, the United 
|C r $tMfs,i>ad a defense budgk of only $1.3 biUi9n. Prior to W9r{d War 
Ilivv' f?!?ritries mobilized troops in times of war instead of relying on a 
fefj;?large >p^^ military establishment.^ ' . / 



♦TRi^. policy of continual preparedness has led to the ^litarizatipn of 
l^' ^Jhe world economy, with. military expenditures nov^ accounting for 6 
'./ '|p§|cenf of the global product. UVorla wide, the military claims of^.na-^ 
t^njal budgets exceed health-seryice appropriatiolis. Most countries 
'%V,\^Ptn4 "national security" than they^do on educating thei^ 

|; J^^^^ (ieyejopment of new, "more effective" wean^ns systems 

C.i" n6vv engages fully a quarter of tbe.world's sclentifix: talentP ^ 

iWo^rd;^t^^ expenditures in I976 . reached aiv estimated $350 bil- 
K " . iioh/^a sum that exceeds^ the income, or. the poorest one-half of human- 

J^'^'cJ^'Si'i"^*— to my .collfague^,ranl<. Record for his assistance with the research fofthis 
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. V jty. At the current rate pf weapons procurepient, two days of world 
jS ^expenditures on arms equal .the annual budget of the United N5t,tiqns 
^a,hd its specialized agencies. Thirty million men and woijaen in tbeir 
\. piime^productiVe years are under*arm§ - 

. . This. competition b^etween the military and so<;ial sectors of the world 
econqmy.Js graphically analyzed Ruth Leger Sivard in, Worfd Mili- 
tary and Social^ £xven4ihh^s 1977, -No atfempt will be made to fur- 
^ . \ther that analysis nere. ,Nor will, any effort be made to assess anew*. 
, r ^'ttte traditional militai^' threats Ig national s^urity. JRatHer, the puf-/., 
^ . pose or .this paper iS' to jdentify an^ J?riefly describe, several ii;\aj6V 
l,,,,jiejvjl]l?eats. to j\ational security^ inany of which are oytsld'e tl>egUEr^ 
. r view oiFjiational security as traaitiojially defined. ^^-^''^'"'^ 

• ^The overwblelmingly *ntjlitary apprpacl;! Jo riaticJnal Security is based 
..onjthe assumption th^t the^principal thr*eat to securiih^ coipes from 

f ofther. nations. BuJ:.(he^ threats to security may nowafise less^from the. 
« relationship pf * nation 'to nation and more froin tl\e relationship of 

San to natMre. Dwindling resei;yes of oil <|nd the deterioration ox ih^* 
rth t! biological systems npw threaten the security pf rjations ev- . 
^efywhere. \. ^ ' \ ' 

National security**cannot be maintained unless nationaKeconomies.Can^i, 
, be sustained, but, unfortunately, the health of many economies cannot 
be .sustained, for much longer without majipr aajustments. All adr 
vanced industrial economies are fueled primarily by oiL ^ resource 
that js being* depleted. Wfiile military strategists have worried about 
, thp access^of indullrial economies to Middle Eastern oily another 
more serious threat, th*e eventual- exhaustion or the world's oil sup- 
plies, has been moving to.tJie for-e. If m.assive alternative sources of 
energy' are not in place when the projected dolwntutn in world oil 
production cotnes some 15 years l^ence, crippling economic disrup- 



tibixs vvill result. 

^~WMe: thiroU supply threatened ijy idepletionj, the^ro^uctivity of 
^ the earth's principal *bioIogical systems— fisheries^ fprests, grasslands, 
.Lind croplands— is threatened* -by excessive human claims. These bio-. 
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^^B^Zf"" • "Global food ins^urity and the associated ^ 

instability in food prices Ijave become a 
common source of political ifistability." 




^^^ ,,_„^k)gical,^9tems provide all food and all the raw matertals for industry 

and .petrochemicals.' In* fishery after fishery, the catch * 
J'^^^j,j,Sidj^'exceeds the long-term sustainable yield. The cutting*of trees ex- 
, ceeds the regenerative capacity of forests almost everywhere. Grass- 
Jan^s. jre deteriorating on every continent as livestock populations 
. Jlacji^ease along with human popijatipn. Croplands too are oeing dam^ 
•C^.j=vlageci by erosion as population pressures, mount. Failure to arrest thfs 
t^J^^.det^^^^ systems threatehs not only Jlje security of 

I. f ;in3ividual nations but the survival of civilization as .we know it. 

of the eatth!s biological Systems Js no* a "peripheral 
Cv-? , i^^x]'^? concern only to environmentalists. The global- economy de- 
^^Ji^iP^V^^ on these biological systemSv Anything that threatens their 
I^^CxilM'*^ threatens the gldjSf economy. Any deterioration * in « these 
"syst^^ represents a deteriorafiqn in the human prospefct. 

5;^^^ ^^. ^s jhe seventies progress these new threats' are becomii^ ^ore vis- 

decade, food shortages have led to Jeniporary rises in * 
|5^^.^,(dea^^^ in at least a ^pzen^ countries. Indeed/the Uves lost to the 
in hunger Inay excefed -the^combat casualties* in all the inter- 

.^Global £ood insecurity and the assoffated instability in food^ pric^^ 
/CUvhave^becpme .a common sour<;e of p6l?tical instability. .The centuries-J 
fi-IlIl'9lBC4yi^3Sty jn Ethiopia, cam^ to an §nd'in 1974 not because a foreign' 
l^itvi^-^P^vy'^^ and prevailed but because ecological deterioration pre- 

Cvi'. ^^^P^^^^ and famine. In the>summer of 1976 3he Polish 

^^.Ji^iSP^^ was badly shaken by ^riots^when it sought to raise- food 

^.^r^^^Vpr^ to the wprld level. In 197^7, the riotsHhaJt follovyedipfficial 

iSS^Xtt^TOPl^ to raise fc^d prices in Egypt came closer to toppling the gov- 
^Jj^^^ci'n^ Anwar Sadat than has Israeli military powerA 



priateciuj^ andWuring the future of a nation by 
tC^I^^stVeifigthening international cooperation, developing afternative^ien- '" 





^> ^^^^ sources, and producing adequate food supplies are escalating in 
iS^>:i<:o ; importance^ • ' 

'^Mv: Lagging Energy Transition ' ^ ^ * 



,J^M*^ A^^!^ ^nj^jrgo was imposed Jin late 1973, it "underlined 
] tft^-vulheraibility of ou impbrting countrie$ everywhere. Sinpe ihen 
' attention h^s focuised on the threats to national security posed by 
such disruptions. ^ Presi?lent Ford an4 Secretary of 'State Kissinger 
hinted strongly at a military invasion of the Middle Eastern oil fields 
if} Another threat to tke "lifeline" to the Western' 

fi^^/y^C ^ industrial countries. ? ' . . ' • 



* In their preoccupation with short-term supply disruptions/ strategic^ 
"planners have lost sijgbt of a far more central fact; namely, tKatjDil 

reserves, are being rapidly depleted arfd* that, the downturn in world 
^' oil production inay be only a decade find a^alf away. It is the'failure 

to prepare for this eventuality that poses the real threat to the future* 
, security of oil dependent nations. • * ' - 

The Arab oil embargo of late 1973, temporary though it was, did pro- 
vide some clues as to what a vyprld with shrinking oilsupplies would 
be like. Early in 1974, American motorists found themselves silting in* 
long lines at service stations. Some waited with anger and frustration, 
others with designation for theif turn at the gasoline pump. Half a.*-, 
vvorld away wheat farmers in North- India sat. in line on the ground'* 
•at thS local petrol station with fiv.e^gallon fuel caris Waiting for, a V 
, delivery o£ gasoline for their irrigation pumps. Many held their 
place in the queue for days but the easoline neyer came. The short- 
age of irrigation fuel reduced th^ wheat harvest by a million ^tons, . 
enpugh^tB^feed six miHion Indians for one year. For* American mo« * 
torists and-Puhiabi wheat farmers, the , energy drisis v/as at least. 
- temporarily a reality. 

' T^iLi^?^^!h^winter^ vyea foimdHhe tJnited' States^^, 

short pF^nafui^rgas, a principal fuel used for both household and , 
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industrial purposes. An juncommonly severe vvrn^er, coupled with the 
lack of an effective conservation program, had led to, critical short- 
ages 'in several northeastern and midwestern states. As factories were 
I forced to* close, an estim^tfed 1'.^ millicTn workers wer? laid off, acfding;. 
to 5flready widespread un^employment. Schopls wer^ closed and scores 
curbed their business hours. ^ / ^^^^ 

; , Thesje graphic shortages in the United States and Jridia should not be 
* viewed as rare or raridom events. Rather they should be seen as 'ad- 
. ..yance wainnlngs of an unfolding crisis of vast proportions, one that is 
' almost certain to shake the foundations of the global economic sys- 
Jtem. The effect of energy shortages ort food piroduction in India and 
on industrial output in the United^ States illustrate^ the, link' between 
f;'/., energy supplies and econoniic activity. • ' ' 



It is-^agaiast this backdrop ^that the energy crisis of the seventies, *a 
^„ \cri^is pf hi^fh iupply ana price,, acquires significance. The, world Is* 
JJ^" riot i;unniiig.out of, energy* but oil supplies*are shrinking. The world 
^ , has, switched from one. energy fuel to another before, but did sp 
" gradually and without Haste, The shift from wood ,to coal took sey- 
f," ^eral centuries and the mpte r,(^t^nt substitutigj^ of oil for coal was 
'^;*>..« spread oyer a century. But now the shift from oil to alternative energy 
/I Sources mu^t be'^ Ufiaertaken within the next decade or two. Given the 
lead titnes needed to bring new sources of energy^ into use, there is no. 
Ift;.- time to spare. ^ / ♦ / ' ' . , 

- . I ^ . - . . . > 

T!i^^^^^^^*'°^S growth in world oil production is projected to reach,. 
g1;:ijts ^zenith aod l^egifv to decline within IS years or so. Oil produc- 
^ the .United States, until recently the world's leading producep, , 

^.11 peaked in i970 'and haf fallen off steadily since then.^ Thje^^Unrted • 
tr^/./States was not seriously, imperiled by^tliis downturn since it could fill 
^1^7 ^% .widening g^p^between rising ,cohsumt>tion and falling domestic 
-M9^"^Hp'^ witl) imports. The world as a Vhole .obviously will not 
na^^^ this o jJtjohJtlw either turn tp alternative energy sources or; 
"face the ccmsequences of a shrinking energy supply. While some in- 
1^- 2u|tnal spcietie? might .be able, to reduce consumption m^erely by 
1^"" pljminating waste, countries in which oil is Used alrt^ost entirely for 

"^mCjik . • .' ' ; 8 ' ' o^'-: 




. ^agricultural and industrial purposes can reduce cpn^umption only " 
r by^reducing livrng standajds. * ' ; " 

, . * • ' ^ > ' ' / ^ \. - ' 

Xvyo- sets of estimates of world oil resei^ves— proven reserves (cus- 
tomarily defined as, those that can ^be' recovered With current technol-^ 
ogy.and prices) and ultimately recoverable'reserves (which' aHow for 
new discoveries and fpr improvements in oil-extraction technology)— 
^can bemused fo get a rough idea of when oil production will fall off. 
-The estimates or reserves most widely. "relied upoifi are those produced 
. Jby the 0// and Gas Journalf Which, bases its figures .on consultation 
vyith bpth governments^ and "Sil companies. For 1977 the Journal es- 
;tima ted world proven crude Oil. reserves* at 599 billion ^parrels.* Esti- 
mates of ultimately recov^erable reserves (whfch are' higher than thpse 
*of proven resefves) have tended over 'the past decade to range#arbund 
; 2,000 billion barrels. ' • - . 

. ^ Most projectipris now show world oil production peaking in the early 
i90s and then *stea4ily declining. As production 'slows, the 'growth* 
: . in Siemand may substantially outstrip production ai\d lead to severe 
J shortages. Both a U.S. Governipent anajfysis of tl^e world energy 
economy and an analysis undertaken by an international group of 
. , Experts, fiea'S'ed by Ptofessor Cafroir "Wilson at 'the Massachusetts 
Institute of technology suggest that a serious supply-demahd imbal- 
.ehce of energy^Will o'ccur as early as 19^1,^ • ^ ^ 

SuWnarizing his 'group's findings. Professor Wilson said that *he 
VvorB '*must drastically curtail the^«)>v^h of energy and move 
.rnassively out of oiPir\to' other Fuels with w&rtim^ urgency" or "face 
foreseeable^ catastrophe/'' He went on to say that the "end of the era^ 
' of growth in oil^'production is probaBly at, the mo^t onfy 15 years 
V'v^ ^way.'^His findings. echp^d statements of Jami^s Schlesinfeer.' S^ecre- 
V . tary of th'e^GVS. Department of En^gy> . , 



^.T.., The eventual downturn In world production will be |frecedea"and * 
■p^L .\,.Mstened by the jyoductioh decreases in individual couptrW. The 

\ Jldecline- already unaer WSiy \ the United States* will be followed by ' 

i>f ' dpwnturr)^ in* other oil-producing countries. C^nada'has Idst its ex- J 



/ 



portable surplus of, oil. Rumania, -once a leading oil exi3orter, is 
no w an i mporter. The Soviet* Union may lose its exportable surplus 
_r _M _f yggyg gj^^j leave Eastern Europe entirely 



of oil within 
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a .matter of years and leave 
dependent^n the Middle East aitd other sources for imports. 

. The r^ither abstract global estimates of remaining oil mean more when 
i translated into per capita terms. Th^pper ettirricite of 2,000 billion 
barrds of ultimately recoverable reserves comes to 500 barrels per per/ 
. son* for the current world population. An American with a large 
automobile that averages 10 miles per gallon' and that is driven 
1Q,00P njiles per year requires just oyer 20 barrels' per year. At this 
rate, d|:iying ajone would exhaust art iadividual's share of remaining 
werld oil reserves 'in just 25 years. Besides the assumption that all 
'reinaining reserved will be shared equitably, this ^calculation is based 
^ jLif)on,the assumptions that all potentially tecoverable o1l will be eco- 
nomically rSrov^red, that population will not increase further, and^ 
Jthat oil will be used only for autojttotive fu.el and notJot^ctbr fuel, 
^petKJChemicak, heating, and other purposes. 

,^^Jhe^end of the age of oil was being contemplated as early as themid- 

.;^enlieth centUry, but it was no tause for alarm beca_u5fi_aucl€far ^ >/ 
► ppVer was. wfiijijig in the wings along with vast reserves of coal. Y^^-/ . 

within a 24-month span betweeh 1975 and 1977, the outlook began to / \ 
/change. In the United States the official projections of nuclear .g^ . 
erated electricity for*tthe end of thejcentury were reduced by^tvvo-^^f 
thirds; an intqr national sur^^ey indicate! .similar reductions in^ every ' 
, ^ .major Western industrial country. As of mid'-,1977, for examnfe^ V^^t 
Germ^^ contemplating adopting, a ^er,; 

Iihorateriiimon the construction of nuclear powefr plant^.^^ , / Jl, J 



ear 



^Effort? to ameliorate the projected downturn in world 4m,^p^ 

by/^rning to nuclear power haye brought their own ii^^fAih'^p nation- * 
* Jal security. It hgs not been possibJ[eJo separate the xn^p^'fxxp^ 

qf^ nuclear power^ for peaceful purposes from theipifeap^ bomb- 
, .^^gtade^nu^clear materials. -As Denis Hdyes notes in R^yi -p/Jiopc; The* 
7,. iTransilip^. to a Post- Petroleum World, ''widespre^^^Wp^^ prolif 6r- . 
' * ^^nf\ is saw ^ the rapicTgrowfh of commercial nuclear>p6wer 



fajilities."" The modesticontribution of nuclear pdwer to.the world^ 
energy supplies cannot compensate fpx the insecurit^j of a world* of 
. pre;3ent and potential nuclear pov^ers. > ^ 

Even while the nuclear dream was fading, a respected group of sci- 
entists? cautioned against continued heavy reliance on coal, A U S, 
•Rational Academy of Sciences study pointed out th^t use of coal as 
* projected would almost certaioly. le,ad to profound and irreversible 
shirts in the global climatic system. Within two centuries/ the Acad- 
emy foresaw, the burning of coal would lead to^a several-fold increase 
in atmospheric carbon aioxide and an associated rise in tHe average 
global 'temperature of 6" C or 11\ F.»^ With oil wells going dry, 
nuclear poyver in limbo, and the he^vy use of coal threfit^nfng to alter 
the global climate, the •urgency of developing renewable energy 
sources has^become obvious. ^ / * . ' •* 

. Thfi dominant ^chatacteristiPof the transition now beginning is this 
urgency, the time available to make the transition has been snortenecl 
.hy analytical failures, .errors in judgment, and a lack of political lead- 
. ership in the principal industrial countries. At mid-centujy when it 
was becoming clear that oil reserves would not last fbreyer, it was 
mistakenly assumed that nuclear' power would fill the void, ioitlally 

"'■aa .a- source of electrical power and ultimately as a source of other 
ruels>s well., This mistaken assumptiori led humanity to waste fully 
a quarter of a century, and riow no more than a decade and a half /e* 
mains before thcL projected downtUTa in world oil production. . 

^ t *■ . / . ' . ^ ' :./X\' ' 

Even rnst^Uing solar collectors on individual horfes can take*i coun^ 
try many years. Hundreds, of millions of sol^PcoUectors yvould be 
ne,eded vyorldVvide by 1990 to offset th^ projected fall in petroleum 
production. Technologies must be perfected. Factories must be built 
to manufacture the solar units. Investment capital niust be niobilized 
% vyork force mull be trained to instalfand maintain the cblleftors 
Individual hon^owners must be acquainted with solar technologies 

Jke global transition to renewable energy soujrces must be ,made 
i^ickl:^ yet ^nothing even^ vaguely resembling a global plan for 



%J^,\. . * economy from, pet/oleum to renewable 

• ' ^ ' eqergy sources have been drafted." . * 
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making this transition has been put on paper. No national timetables, 
much less a coordinated global jim^table for shifting the economV 13 
from petroleum to renewable ertergy sources, have be^n drafted. The 
"rate or transition from petroleum to solar energy sources, the number 
of solar collectors to be installed each year by country, th^ nufrber of 
I* windmills to be erected where wind power is economically feasible, . T 
^ • and the area of farmland to be devoted to the various eiak€rgy crops all 
{- V^ oeedtto be calculated. ^ - * ' ^ 

t / ^ \ ' - - 

• Citcumstances suggest the need'for a crash energy conservation pro- 
*-grano-'and for a broad-b^sed global effort to' develop the entire range 

of renewable energy sources. An all-out conservation program is / 
^ nee4ed to stretch remaining oil reserves as far ^s possible and so buy 

tinte tQ45hift. to renewable 9||er^ sources.. The challenge is to*hus« 
[ ' /band scarce petroleum resojukes while' designing , a sustainable and 
^' petroleum>free economic system. The risk i:^ that > petroleum supplies ^ 

will be squandered frivobusly on non-essential uses before an agri- 

cultural system can be developed that is nojt dependent on oil. 
|;:^^^-: ^'^ ^ . ' • . ' ^ ' 

IJ Thejieed for all the countries of Ihe world to act in concert t^ormu- 

late and launch a transition program, i'rvcluding devising a timetable, 
: ' is'' paramount. But only a few countries such as China— with its 
} * methane generators, smajl-scale hydroelectric generatofsr^tfcr^fores- 
\[ ta^ion ^programs— and Brazil-with its. ethanol automotive-fuel pro- 
; . gram-^are systematically developing their renewable energy sources. 

VVithout a timetable, jhe world may one day iJiscover that most of its 
oil and gas is gone and that alternative spurces of energy '^re not ade- 
quate to sustain the economic system. Denis Hayes believes that the 
energy transition will reayire a 'global mpbilizalion of fe^purces com- 
.parable' to thftt for World War II. In his spring 1977 energy inessage, 
Presicfent ^ar.ter likened the energy situation lol" the jnoraT equivalent 
of war." The Presidertl's assessment would "have been even grinrmer 
had he awaited the National ^Ac^^denfy of Sciences study of energ^v 
i|nd. climate, vi^hich indicates, the dangers to clin\a.te pf long-term, reli- ' 
-aftte oh coal." • ' , . 
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The Deterioration of Biological Systems . . , * 

Pressures on the earth'^ principal biological systems*- are mounting 
rapidly as population expands and as incomes cliipb. Stress is evident 
in each of the four major bioIogicaI^:;^ystem%-oceanic fisheries, grass- 
lands; forests, and crof^lands— on which humanity depends fot^food 
and industrial raw materials. .Except for croplands, all^are essentially 
natural systems, little modified by humans. Tree farming and fish 
, farming offer a means of e}<:panding output beyond that of the hatu- 
* ral systems, but this, requires additional energy. 



Discussions ofjon^ferin economic growth prespects ia recent years 
have concentrated ^n nonrenewable resources, espedally ihiiierals 
and fossil fuels, they hav^ been unde^irded by the'lmpHcitrassmnp- - 
tion that .because biological resources are renewable) they are of little, 
toncern. In fact, both the^ nonrenewable and renewable resource 
bases have been shrinking.^lntadjijion to food, biological system? 
provide virtually air^he raw materials for industry lexc^pt petroleunj- 
deriyed synthetics and, minerals such as ipon br6,, bauxite, and copper. . 

*thf^'4:urrentvvYorld population of four billion humans is putting great 
pressure on these bioldgical systems, often more than they can endure 
over' the long term. The productivity of scores of oceanic fisheries is 
falling as th« cdtch exceeds their regenerative capacities. In a protein* 
himgry world, overfishing has recently become the rule, not the excep^ 
tion. Forests ate shrinking before th^nslaught^jf- the firewood 
gatherer^ the land-hungry farmer, an?r the international timber m- ♦ 
terest?: ' ^ - ' ^ ' ^ , * 

As numbers of' cattle, water^buPfalo, sheep, goats, and cajnels increasV , 
, along mth human populations, the earth's grasslands are being ov^r- 

taxea.. Denudation, .soil erosiqn, and desert encroachment * result. 
•Croplands also are under pressure, and' frontiers have largely disap- 
" pear€d.^Falloyg[,cyclls everyjvhere are shortening. ' - ' 

The oceanic food chain, yielding ?ome million toVs of fish per 
year, is humanity's principal soufce of high-quality protein. Not only 




• do fish provide animal protein for direct consumption, but the less, 
^ pafatable species are converted into fishmeal and fed to poultFy that 
' prddocfif meat ancf eggs. Fisheries also, yield fish oil and other special- 
V iz^d By-products usecTby industry. . 

' /' " • • , ' ♦ : ' ' * 

' \ Throughout most of human history, there were far more fish in the^ 
oceans than w^ could ever hope toxatqH. This perceived abundance 

/ \ led to an enormous expansion of world fishing fleets during ihe peri- * 
od sincS^World War IL Investm^t in fishing capacity incr^sed 
severalfdd^as the industry adopted" sophisticated technologies such as 
fishtraclcing using sonar. Between 1950 and 1970, the cakh increased 
by an average of nearly 5 percent yearly, fan outs,trip ping population 

^ grovyth and sharply bo9Sting per capita supplies or marine protein. 
\ During this two-decade' span, the catch more than tripled, climbing 
from 21 to 70 pillion* metric tons. At nearly 70 million tons in live 
weight, it averaged some 40 pounds per^^person annually, w-ell above 

% , ;the annual offtake from the worl^l's beff nerds. ' , , 

Betvyeeh 195p and 1970, fish supplied a steadily expanding share o^ 
] ' human protein heeds, but in 1970 the trend was^abruptly and unex- 
\pettedly interrupted. Since then, the catch has fluctuated between 65 

and 70 million tons, clouding the prospects fpr an ever-bigger catch. 

Meanwhile, world population growth has led to an 11-percent decline . 
/ ^ in the pe^r capita c^atcn and to rising prices for virtually every edible 
Ct * sgecies. „ * ^ ^ . 

* The earth's grasslands too are^ under growing pressure. The products 
originatihg from the six billion acres of grassland play an important 
, , ifole in lite food, ehetgy, and industrial^ sectors^ of the global Economy. 
^ ^Gtassland^upply many protein fopd^l several fbrms of energy, and 
.riuni^ . * r - 

"^t^'-y . ^ . . 

71 Grasslands supppft the ruminapts .that supply mbSt of the world's . 
jr, buttd*, and chepse. In addition to protein ifor human con- 

[r'^SjUmption, .^they^ro^ energy, for agriijultUre. Just as the firewood 
^ 7^ ' fr^ forests serves as fuel for cooking, so grasslands supply the en- . 
y ^^ifc^f ^fx' the draft animals that till a third*of the wprld's croplands. 
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the one-fifth of the earth's land surface on which- forage for rumi- 
116 ^^nts and other animals is produced is a cornerstone of the global 
econorc^y> Integral parts of Volh the world food and the wofld energy 
/economies, these grasslaiids and the 2.7 billion domesticated rumi-^ 
V . nants they* suppt)rtT-1.2 billion cattle/ 1 billion sheep, 400 million 
\Z goats, ^nd 130 milljion water buffalo-=also Represent an ^sential 
<6purofe of raw materials\for industry.^* Their production potential 
^ ' and jtheir condition ditectly influence the pt^^spects of feedirCg our still 
expanding population. As humanity's demand for meat, milk;, butter, 
. ' / cheese, leather, tallow, and wool has risen over the past generation, 
- pressures on grasslands have increased maj;i:e41y. So too has the need 

' tor mo^ draft amimls intensified the pressure on grasslands.. But in 
r some, areas, supporting existing populations of draft animals has al- 
^ ^ --.Sea^dy^ec^ vyelljTiign impossible, a nd draft animals too emaciated 
, , , . to draw plows are $ecoming;Common sigliTs; Nowthat^thejiope-oM 

. . placing water buffalo or bullpck$ with traclors has been def,erred by 
\[y, 'Jhet t>iT shortage in many poor countries, 9vergrazing both directly 
ij^Z ^ ^ threatens ^he supply of livestock products and, by weakening draft 

' aiiimals, indirectly threatens fdpd.production. 
f/'* . • , ^ ^ * ' ' ' , 

Overgrazing is nat netv, but its scale and rale, of acceleration*are qn- 
\r pfecedentea. Deterioration tliat once took centuries is now being 
compressed into years^ ij^inexorable population grdwth. Populations 
. ,are, in effect, outgrowing4he biological systems that sustain them. 
• J, , ' * . * ' ' ^ 

Hum.anity depends on the earth's forests for firewood, luftiber, news- 
r print, and a host of less essential oroducts. Wood pulp is the raw 
, material used irt the manufacture ot rayon. Paper iS the feedstock of 
t , modern i^ndustrial societiesjn^ which more people are employed in 
. offices tHan in 'factories ^Sms farms. In a bufeaucratjfc; nortindus- 
^pI ... ' trial city^ lilk'e Washington, iPis the principal raw material It is the 
common medium' of. both mass and interpersonal, communication ev- 
*^rywhere. * < ^ 

firewood is still the principal energy fuel in many Thircl World coun- 
^ tries. Villagers in the poor countries where firewood is used for cook- 
^ ' ing are decimating local forests. The average villager requires nearly a 



'f 'TopulaticMisar?/in effect outgrowing the ";j 
i 'i - - 1 biolpgical systems thai sust/in'tHem^ 



ton of firewood each' year, and expan^ng village papulations are 
raising firevyood demands so fast that twe regenerative capacities "of 17 
many forests, are being surpassed. Forests recede farther and farther 
from the villages until entire regions and countries are eventually 
deforested.^^ • * v * . 



While firewood is a principal ^erg y som qe only in developin^^coun- • 
r^^ll^^ • a pnmary-building m^Ienal everywhere'. Vast tracts oT 
iftF^^^s are cut td^ecujre the lumber used to build' houses, schools, 
^-.^5:;^^ offices, sho|»s, bridges, raili;£^ads, factories, and storage 

t'^ "facilities. But ev^n though the forests ate being 'decimated, most of 
'^"l^^^^i^y ^ poorly housed: the need to house some-64 million ne^ 
, inhabitants each year, coupled with the need to ret^tace existing hous- 
/ IS raising total claims on many remaining forests' beyoncf sus- 

2£>^1 taiwable^evel. - ' 



r ^ third major pressure on the earth's woodland^ comes from, the de- 
?tl. ^^^^ fo*" newsprint." As the share of humanity that is literate 
'^^ Jexpandj^, the deman^ * ' - . 

^^l' population. The pre 
Y^ted by a lack of 

Uv^fr\ \ ' ' ' 
^ y *0-be one of humani;fy's most valuable economic 

^ consequence; to be one of the most Heavily exploit- 

KX'rH: A'.5^^st every country undergoing rapid population; grow^ js 
r.v'' Sl^PS^^f^ cutting is excessive, forests shrink and their ca- 

Cr *° satisfy humane needs diminishes. Most of the Middle East. 

Africa and mxich of^dontinental Asia, Central America, 
C ® Andean regions of South l^lnnerica are now virtually treeless, 

f f^^^l? denuded areas, wbod^<f>a wood products are scarce and ex- 
SSiv^^Ml^y^* ^^^^ worse, , the remaining forested^area •in all thesie 
. eastern Asia, principally China, is sluihking. ^ 





of cultivated crops to the global economy is,|ar greater tKan the one- 
18 ^6"*^ ®f earth's land*surface that th^y occupy. " 

" *' ' " * ' ' h ' ^ ' 

As world pojjulation gradually fexp/nded after .the development of/ 
agriculture, farming spread from vaWey t^' valley and. from continent 
^io. conti»enf untiKby tlie mid-twe/htietl^ century the, frontiers had 
virtually disappeared. Evefi ^while jEhe amount of new land awaiting 

^ fl^e^ptew shranicril^e growth in denvand for food waf^ ex^an4in&at a 

record pace. Coupled with /the uneven distribution 9f land in many 
countries, these trends have engendered a land hunger that is driving^ 
, ' millions of* farmers onto soil^ of marginal quality-Tarids subject k5 
« low -and* unreliable rainfall, lands with inherently low^ fertility, lands 
too steep to^ sustain cultivation. - • 

Anycme who ha$ traveled across Africa, up and down the Indian sub- 
contin^nt^ 5r SroUnd Utin America has seen firsthand the conse- 
• quences of extending cultiva^^n onto land that should either be left 
in its natural state or .cultivated only with special techniques. One 
* " ne§d be neither a trairted agronomist nor a prophet to see the gnm 
^ future^ in store, if tKe ^use of the earth's meager soil resources con- 

: tinues. \ . I ' ' . ' 

. ' Apart from the loss bf cfopland, erosion on remaining cropland" Is 
* ^ undermining soil productivity. A natural process/ soil erosion as such 
' ,is neither new nor npcess^rily-^larming, but when erosion outpJace$ 
theiormation of new ^pil,. inherent soil fertility detlines. 




The mantle of topsoib covering the'earth raftges in depth from a few 
inthes to a few hundred feet. Over much of the earth's surface it is 
.orihr inches deep. usUfally less than a foot. Nature t>rodUces new s6il 
Wenrislowly, much Jnore slovyly than, the rate at which humans are 
now removing it. Thus, once topsoil is lost, a vital capacity to sustain 
life is diminished. VVitK soil as with many other resources, humanity 
is beginning to asK'niore of the earth than it can give. ^ 

It is the rate* of SQ\i erosion that distinguishes the current, era from 
Qther periods. In v^a^t areas, the ^jnp^nt.of topsoil th^t is being lost 



through erosion exceeds that being formed by nature. Soil scientists 
analyzing the relationship between soil loss atid formation have es- 
' taWished ^ tolerable rate of soil loss (T factor). This T factor ordinarily 
varies' from one to five tons per acre, depending on the local' condi- 
tions. In a survey of Wisconsjn soils, 70 percent experienced soil loss- 
es greater than the .tolerable levels? on soils with a T factor of 3.^ 
tons, thg actual loss was 8.4 tons, more than do'ubfe the tolerable rate.^'* 

Goncerii Aver the Ibss of top^oil in th^ United States isJ escalating. 
Luther Carter writes in Science that '"the erosion of crppbnds by 
wind and water remains "one of the'^ibiggest, most pervasive problems' 
the nation faces/' The problem per^iits because, "irf ^the-ialculations 
of irtanv farmers, the hope of maximizing short-term' crop yfelds and 
. ^profits has taken preced^ce over the longer term advantages of con- 
. serving the soil." In an'*analysis . of the condition of U.S. soils, the 
Iqwa-based Council for Agricultural Science and Technology reports 
^ t ^ "a thitd of all cropland was suffering soil losses too great to be" 
7^ sustained withdut a graduaj, but uhimately disastrous, dejcline in pro- 
«^^^»vily. ' y.S. S^crefary of Agriculture Bob Bergland'has called^ for 
J?ew research effort to determine more fully the extent of y.S.,soil 
" deterioration. He^is well awa^e that even the .heavy use of KiMzer 
^ cannot oyer the longer term, suffice to compensate flbr losses beyond 
,'a .certain point:*'. . . ' pi 



terns onj wliifch . humanity depends function like a philanthropic 
^Joundation^ opera ting on a fixed endowment. With $100 ipillion that 
; earp[s^ 6 oexcen] yearly, a foundation canrsafely disburse $6 million 
.P^5 J^^t^^^^^^^^ however, overly enthusiastic project officers 

p^gih, disBSfe the foundation's resources at $10 million per year, 



0-^ 



?f;ri,3.^V%^y; countries population growth is now acting, as 
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biological systems while "destroying the reSoutce bases. As long as the* 
demand for fish is less than the sustainable yield of the fishery, 
population growth ha§ no impact on production. But once the de- 
mand exceeds the sustainable yield/ tl)en population growth begins 

- to eat *way the productive resource base. In some cases, this process 
can. continue unjtil the biological resource is .entirely destroyed. 

History has recorded a , few instances of such abuse. North Africa 

" was once thc-^nary of the Roman empire. Today, the fertility of < 

the region's badly eroded soils has fallen so low that^^he ar^a irnports ^ 
most of its food. ^Accounts of the collapse of the ear^y .Middle Eastern ' * 
civilizations attributed tb.e downfall of these societies to invaders fronf\ 
the north, but more recent investigations fink their decline to the wa- 
terlogging and halting- of their ir¥igati<pn .^sitems and to ther'coUajgje . ^ 
of their food supplies. For ^ome. countries: ^ejicroaching deserts po^fej?^'^ 
j\; far greater threat than invading armies. ' ' ' / ^ , 

"Efforts t?> preserve the biotbgical systems,, on which humanity de- ^ 

pends must ultimately involve , constraints on global consumption 
* Negotiating limits on the^ consumption pf iuna or newsprint, will 
, bring national interests into conflict, putting great pressure on the 
interriational political system. -Resolving. such: problems will tax the 

- skills of diplomats. ' ^ ' ' 

The Threat of Climate Modification' * ' , , , , 

Climate and climate change have always influ^n^ed^'^uman social ^ 
evolution, but only recently h'avQ humans acquired the means to 
Jnfluendfe climate. Usually inadvertent, .the human influence on 
climate can sharply reduce food production, arid' hence a cbuntry 5 
security. In low-incolpe countries unable to offset crop shortfalls with 
imports, production drop car} translate directly into a rise^ in death ^ 
jrates. ' 

..,.As .a 1975 "study by the^^National' Acadeiny of Sciences reports, 
/'While the natural variations of climate have been larger than'thbse 
.f that.may have beep, induced bv human activities during the past cen- 
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fi^Sf^Fif^-: , I*' , ;"Fc(r some douiiiries, encroaching / * v^*i 

:u i' ^ c 1 . ^ - <lcs€rl$*posea£afrefeatef fhreat i - 
iflSS^-T o^ * * ^' . - / than invading armie$." 



/ 



£^ matter or cpncern," The Academy study went on t< 
^^'"^ impacts ym changes of the atmospheric 

His, Hirect interference with/ factors controlling* the ; 



ftiry^.the Rapidity with which .huipan impacts threaten to grow in the 
. future, and. increasingly tojcnsrurb the natural course of events, is a 21 
I" matter o^^concern," The Academy study went on to note that "tljese 

eric composition ^nd 

. , _ he. all-important heat 

. . balance/"i<> 

Th^ earth's heat^b^dget equals the amount of energy it receives froip*. 
' iKe sun mi|iu& the amouryt reflected or radiated into space. If this deli- 
f^^ ckte ^alance ware altered^ $6 that therearth retained mbfe of les^ hiat 
r^^v^" — l^^d. ^he pas^^ the* earth's climate would change. If it received 
'--^,\,^/m^ less, a new ice ^ge would begin. If it retained a great deal 'more, -4 
l^'^J^.the polar ice caps would melt— raising 'the oceans and' submerging' 
S^Kyyas^^^^^ " \ : 

absorption and reflection «of heat can be aftered in many 
%^^^--M^^> At <the local level,' the shift from forest to field altered this 
did that from field ^to desert; The deforestatiori of^yast 
»i:v,.u'<^':5??^ dthex as a result^of clearing land for" agriculture or of cuttfng. 



I^^I^^W^^^ clid that from field ^to desert; The deforestatiori of^yast 

" ^.7<^r|asv dthex as a result^of clearing land for" agriculture or of cuttfng 
..^^--feewood, can influence local climates tneasurably. Conducted on a 
Srge .enough ^cale, deforestation could change the global climate, 

^^ " ''Tlje chief worry emergi/ig among th^ meteorologists and geopliysi- 
cists, who study the eartn's heat balance is that increases in tli6 



,as^ 



|L J. carbon dioxide in ther atmosphere will promote a "greeriT 

U:'^^^^^^^- effect." Carbon dioxide does not reduce incoming solar radifi- 
J;J^^3i|^ 'bu does atsprb some of the heat that is re-radiated. Thus, any 
^^;^jT,^mos^ rise in the CO2 level would cause the atmosph^C tem- 

m^^&J^^:s\\- " . - ..^ ^ 
iV.v^4<<^VRI.^^^"^' va^t tonpages or carbon that have been sealed under tne 
L^^^.,'.^a^ fpssfl fuels for geological ejiochs are being released into the 
^i^v.v!%i^^^ Since the beginning of the Industrial Revolution, the 

II^C^^'^HVoiP^ of fossjl fuels has raised CO2. leyels in the atmosphere 
tlS^fl^v-M^ percent, and, as a 197Ystudy by^'the , National 

|2l^^5\caj3m Sciences* projects, a four to. ^ght-folJ^Tncrease Jn ,at-^ 




c^. ... ^ /%osph€ric carbon' dioxide can b,e gxpected within the next tw6 cen- 
Z2 juries continued heavy reliaoce on fo.ssil fuels cohtmues. According 
5--^ tofthe Academy study, "our best understanding ^of the relation be- 
^^^'cen art increase in tarbon dioxide in the atmosphere and change 
pi global temperature suggests a corresponding increase in average 
world temperature of 6"* C or more with polar temp&tur? increases 
. of asmucHas tHi;ee times this fig^are."2» , . \ • 



This increase in aver^tge teiriperi^re of 6^ C'or ll'^F would be ac- 
companted by increases, in hUif^if^^and > precipitation. >|f^,Jth^^, 
teroperatur^se led to even a fiye^.d^lr^ce warming of. the upper ^.DOO 
meters.of ^^^|?f water, simple e>4>ansi^n would: raise the sea level by 
about one meter. In the preface to the Academy study, Philip Abelj 
son atTdThomas Malone indicate that "the primary limiting factor on 
energy production from fossil fuft|s over the next few centyries may ' 
turn out to be the climatic, effects of the release of carbon dio^ftle." 
.^.ir,„ . ^ They 'then report that averting a wholesale warming of the earth'' vyill 
r^lv; require a carefully planned internatipnal program and a fine serTse of 

^Yhe .amount of fossil fuels Jtba4, can be safely burned over th^ lon^ 
term may be determined more b^ the effect. of their combustion ^on cli- 
mate than by any x>ther factor. Apart from the air poUutipn associated 
with burning, fossil fuels, the carbon dioxide factor may force the 
world to shift to solar energy soufce§. The dih*ct use ot sunlight, 
win^ i^ower, and tvater power do not raise atmospheric COz levels: 
Nor'does^the burning of wood unleSiS it contributes to net deforesta- 
ig/^'r tionli - ' ^ ' 

Ahoth^ source of climatic diange is therrimTpoUution, as Weathier- 
forecasts for major cities remind us daily, "^mperatures Within th^ 
, - inner city commonly range from a^few to several degrees higher tharj 
those of the outlying areas. Sp far, the clearly measurable thermal, 
effects remain largely localized, but continuing growth in fossil-fuel' 
.use could eventually lead to global temperature increases., A 1977 
-.^.. v.'. FoM foundation sponsored study. Nuclear Powet: Issues and' 
Jr^.^!^.. Choices^ feported that electric *powrer generation can both directly and 

jERjc r : _ ' . 




^ indirectly warm up the earth. "The thermal output of both coal aivd 
JV^v^ nuclear power plants contributes directly to the lo^ig-term heating 
^^l"^^ of the atmosphere. A much more immediate atmosph.eric heating 
iW problem, however, results from th^ carbon dioxid&,.produced when 
raatiVbWed/ ;. • i • > 



o^.^^, ^ i^no'ther potential influence on climate is that of 'airoorne dust, the 
. most common and easily recognized of the man-made pollutants that 
..affect ^imate. Dust is generated by virtually every human activity 
jjrpm suburban driving to filling the soil. Meteorologist Helput 
^^X^^ Landsbeirg" estimates that, along with world papulation, the amount 
S:^!!. of dust in the atmosohere has doubled since thT^hirties despite the. 
^/7^^^.^,, a^ of "major volcanic eruptions." Qther sources estimate that^ 
^* ''^^'fthe amount of dust or. particulate matter beiii^ discharged into the at- 
. mosphere is now increasing by afe'oi}tj4 percent per year. At this rate 
f ti^I'?^^ levels at the close of the century would climb fai; 

b^y^^ .present leveU. Since particulate matter in the atmosphere 
i^^CC-^i^^^.^V scatter incoming radiation *and to reflect it batfk into sp^e 
^' ^^ ^.befpre it reach^ earth, particles, form.what amounts to-a layer or in- 
^ _ /.s^^ reflecting the^sun's r^^s away from the earth and thereby 
^^^"^^^^ planei's; t*emperature. The relationship between this 

j^pij^^^ potential and various warming . influences is not yet fully 
?f^V|un11erstood, and requires fuirthd? /research. *• ; \ ' . 

^'V^^'r!" ^ - - J I "'r' ' i- ' . . - - - * 

^^v^^ Apart ^om tlje inadvertent modification of climate, delib.Aate' at- 
i> ^9 ^'^^^ climate ari^^becoming increasingly common. Chief 

l^^J;.3mbn^^^^ arfe^effprts to increase rainfall where water sifpplies' are 
g^^>;ip3ciequai^^^ Spine t^inmaking technologies have proven at le^stjnod- 
tf4.''iirate^^ m fact, ^tr^e issue of cloud-seeding. precipitated a 

jfe- TT^i.ij c... u:...;...^ g^^^^g of WasKiogton and 

months of 1977i^^ WasKmgt5n> 

. rainmaking firm to seedxlouds mov- 

^^^..^.Xr'^S froni'the Pefcifij^, were accused by Idaho's political leaders 

Ji^^of^ ''^liokuH ru This Relatively lame skirmish raises the prospect 

^C^^^of^^^ vyarfarejis countries that are hard-pressed to exjpand 

§^t||^fooji sy compete for available rainfall.^* 
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That humans can inadvertently or intentionally* alter global (rlimatic 
^patterns is now beyond doutt. Whether the World Would be "tetter" 
Jf ft were warmer or cooler is a moot question: existing agricultural 
systems and settlement patterns have evolved in a particular climate/ 
and dimatic changes of apy sort c^n only disrupt those systems. Even 
aW average temperature jdeoline o,f one degree in the northern latitudes 
^.^^^ couM reduce. the ;^f^ing season by two vveeks. Evpn minor t^uc- 
i*^x; , ^ tions -in , temperatures jn the norther<n •hemisphere could lead to a 
C^f"-^'^./ southwrd. sn5ft.,pf the monsoon belt in botn Africa and Asia. In 
•either c^e, agricultural output would shrink, adversriy affecting- the 
well-being and^suFVival prospects of hundreds of millions of people. 

jGlobal Food Insecurity . ^ . ^ • . ^ 

, "The world food economy has undergone a basic transformation tiur- 
jng the seventies. Not only did' the world have huge surplus stocks 
and exc^s.s^^^duction capaqity at4h^ beginning of the decade, but it 
_ also appeared that both would be lang-Jived. Some 50 million acres' 
/out of aujotal U.S. cropland base of 35.0 millipn atres was held out of 
production to support prices.^* .T6gether grajn stockpiles and the 
/U.S, cropland reserve provided security for all humankijrfH, a cushion, 
against any^ ilnaginable,. food disasters. Suddenly' ir\ 1972 and 1973, 
they both disappeared and the whole world began struggling jto. mdke . 
^rt from one, harvest to the next. Global food insecurity became greater 
than at any tim^ since the years immediately following World War II. 

Although grain stacks have been partially rebuilt iii thejate seventiesi 
the glob^j^alance between the supply and'demand for feod r^njains^ 
delicate,, as the extreme «^nsiti^ity of commodity prices to weather.^ 
reports indicates.i^^he forecast of rain in Western Kansas can send 
/. wheat- futuires prlcis; down the.dlaily limit pn the Chicago Board of 
Trade. A report that the Indian moh50or\ has started three weeks 
. lat^r than usual can send wheat prices up the limit, Wh^n the balance 
. ^ of^ supply aod dem^fnd is so precarious, ^. cfop shortfall iji a major i 
^^^^^ producing country can 'set off a wave of , global inflation. In poor 
f.^. .^,/"^ Countries, where rising food prices can push death r^tes upward, a 
rir, ' crop failure can also have a demographic impacts 1 
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' ^ 'JI!U'^^ world's foqdfstocks are even less than : 
i'^i those held irtl972,\v.hen poor harvests 
^ wiped out the world's food reserves almost 



overnight^. 



. Most of the factor^ \cbn^ributii\g to the transformation ^of the world 
food economy are irihierent in efforts to expand food production in 25 
a world w^here^som^ food*producing systems are under stress, where • 
jefurnshoQ some agricultural inputs are dimihishing, and- where land * ' 
is ineqliitably distributed. Systemic stresses are reflected in the decline 

* of thelfi^h catch,^the encfoacRh;\ent of deserts on farmland, wide- 

* . spread' soil erbsio^ (especially iri Third World countries) and the 

; rowing difficu^ttes attending the* further expansion of both the 
roppea area aj}<^ tl|e irrigated area*. 

As recently as early 1972, the dual reserve of grain and idled cropland 
seemed more th^n adequate fof the foreseeable future, but then the 
. ' growth ih^global demand for^fppd began to outstrip production. Ad- ' 
verse weather brought the longer-term deterioration in the food situa- 
tion into public view much as the OPEC price rise brought the pre- 
cariousness of the energy sitU3ti^n into sight. - ^ 

^ In 1961, the comblnatiSn of reserve grain 6tofks in exporting courif . 
tries* and the production equivalent of the idted U.S. cropland ' 
equaled 112 days bf world grain consumption. (See Figure^ 1.) In ♦ 
^ 196f'the sdme combination totaled 93 days. Shortly thereafter it bp- 
. gan'ta faIUto.60 days in 1972 and still further to 39 days in 1973. 

All *oT^ the. idled croplar^d was rde^sed for production by 1974, entirely 
' eliminating this reserve. ... 

111 1976, the rarity of simultaneous recortj grain harvests in three of 
four leading food-producing countries— th^ United States, the Sovjet 
Union, and India-led^ to modest stock rebuilding. An unusually^od 
worldwide harvest ill 1977 further contributed to ^stock rebuilding, 
raising i;eserves to^ the eauivalent of '54 days o£'^onsumption for 
1978. But eVen this exceedingly encouraging development guarantees 
only a minimal level of food security. Far less t ha n t he^ mar^t n of 9 0 
^ tq.lipjlayS th^t prevailed in the eaflyj960s, the. world's food slocks 
J ^ are everi less than those^wlc^in when poor harvests in'SKe 

;\ J Soviet. Union, India, ^nd a nuipber ofVsmaller countries^ wiped out th^ 
^world's food reserves almost oversight. 



^6. 



(Includes $r(tin eqmvaleat 
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• • • Figure 1: World Grain^Reserves as Days of^oxUr 

Consumption, 1960-78 • , 

Throughout the postwar period, the food situation iji TPOSt Third 
World countries has gradually improved.. From the end of World War 
, Jl, improvements in per capita tood'consumptioYi axxjS^ nutrition led 
v> to a decline in death rates. Indeed, all was going Vvellllyntil the^early 
seventies whctT tliis trend of gradual improvement was* interrupted. 
Both the wgrld per capita fish catch and {he per capita production 
S^C '. of food then began to. decline. So, too, did food reserves, as the con- 
.^^Msumption of_ food began to'' outpace production, ¥o6d security de- 
. ^"Hclined to ^a postwar low in 1973 and remained at a pr^ariously lovy 
level for four years. The international community, stripped of its re- 
(S^^ rserves,,wa5 no longer able to respond effectively tp^crop shortages'* 
hZ^. ...mjndiyidual countries. This period contrasted sharply^>vith the fifties 
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, and sixties ^when the Unite^^jates was prepared to intervene withi.^-^ 

food-aid shipments .vyhenever and wherever tamine threatened. Aflf(§/.^7 
\ consecutive monsoon failpres,in^l965 and 1966, for instance, the' 
^ U»S. shipped a fifth of its wheat crop to India two years in a row and ^ . 
I*;; \ ^ help^d^nat country avert widespread famVne> - . . * * 

"rtie" food, scarcity and soaring prices of the seventies: affected all 
co\|ntrie;s, but the brunt of the crisis was borne by the poprest on^s! 
Bangladesh was one of the hardest hit. It suffered two poor harvests 
during the S.eventies, Both times death rates climbed sharply, claiming 
^an estimated 427/)00 acfditiona^ lives in 1971/72 ancr 333,000 in 
J'^^^* 1974/75. A Ford Foundation study ana^zing, the, impact of food " 
J 7"]^ shortages- and the batfl^ casualties during the civil war of 1971/72 
^ concluded fhat th^ actual losk of 1ffe in co;nbat-was quite small com- 
ir-. ^ jpar^d-with the number of deams attributaWe to 9tarvatiofi.2^ 

1^ Jn XS74/75 the rice crop in Bangladesh, was damaged by extensive'. 

This flood,' 'Snrong the most severe on record, was p^er^aps * , _ 
"diie asot\i}^ch to the hand of man as to that of nature. In large meas- 
ure it was . the product of th^ extensive deforestation of the water- 
ajsheds in Nepal and eastern Indfa, where two of, Bangladesh's princi-^- 

rivers originate; * - * . ' . * \- 



inflia, too, was hard hit during the seventies; After a^poor harvest in 
L . 1972, ^the Indian Government discovered 'that the Soviet. Union had, 

tied HP most of th^ world's expartable wheat supplies* leaving little 
.^S^rfpr India to use to. offset its^poor harvest. Thus, the Indian Governr 
i^fX- inent sa^ by helplessly * while 'foo^d consumptjon fell ^hd' death rates, 

.climbed. In the^ three poorest states of Uttar Pradesh, , Bihar, and' 
l^-,^^. pici^sa, ^the increase in death rates above the previous year repre- 
l^t!^ sented an estimated 829,000 lives. The loss of lifie in India- alone f<fr 
/t V . \ exceeded the combat fatalities suffered in any war since World War 

Hunger has alsip taken a grim toll in Africa during the current decade; 
, ,|hef the proportionati^loss may oytweigh , Asia'^. A probnged 
f|;,L\^dlroy^^ in, Sahelian Africa has brought the deterioratfifg fqpd situa- 
tr^- VHort 't^^ into sharp focus. The six fountrjes of the Sahelian tone-^ 
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Senegal, Mauritania, Niger, Upper Volta, Chad, an(^ Mali-all suf- 
fered loss of life. But no one knows exactly how many died. Cornell 
nutritionist Professor Michael Latham testified before the US Con- * 
gress tWt'the number of lWes*lost was probably somewhere..between 
. 100,000 and 250,000 .2* * . • * 

Farther east in Africa, the ecological deterioration pf Ethiopia's food 
system was also brought into focus by a drought.' This situation 
eventually claimed 200,000 lives and brought the 47-year reign of 
*' Emperor- Haile, Selassie to an end. In Somalia too, t|iQusahds died^f 
severe malnutrition and disease, and many of the victims perished 
aftet they reached relieifcamps.^^ 

Sever^ factors have contributed to the global food insecurity of, the 
seventies. One of the most dramatic was the political decision by the 
Soviet Government to admit publicly the shortcomings of Us agricul- 
, hire rathef than impose food rationing. When the Soviet Govern- 
---^^igitgtitjrned to the wotld food market with thejargest f9od deficit 
of any countfy in history, it discovered that ho coii^itry or combina- 
tion of countries -ot^jer than the United States cojuld satisfy its needs. 
A. Republican a'4;ministtation iri Washington responded enthusi- 
astically^o the Soviet need,- virtually emptying U.S. ^rain ,bms in 
. the procesjSr In.responding as it did, the U.S. assumed the-re§p)onsibil- 
ity for feeding its principal political and military adversary, one - 
.iigainst whom the lion's share of the $104 billion defense budget was 
directed. , / *• 

The Soviet Union is not the only Eastern European country heavily 
dependent on 'Western food. Poland, East Germany, and Czechoslo- 
vakia are regular customers. Wtthout cheap food from the West to 
augment its^ domestic food^supplies, the Polish Government mighty 
well have fallen during the summer of 1976— vyhen riots in the princi- 
..pal cities forced the gDvernrtment to roll back food price incfeses.^^ 

_ ' ^ r . ' . • « 

Continuing rapid population gro^K" in Marge areas of the world has 
contributed enormously to the food insecurity of the sevehties. Virtu- 
ally all countries with falling per capib food output aft those with 



populations increasing^ at the D|te of 15- to 20-fold laer century. The 
*t4»cord global growth in demaipl for food, for some^O million addi- 
tional tons of grain per year m good weather or bad, is fueled both 
by the 'unyielding gfowth of population and by growinjg affluence, 
with the ^former accounting for two-thirds or more of the annual 
growth. . , ^ 

Closely related to the contribution ^f population growth to food in^ 
security-^sin the • Third Wo rJd is a , complex of negatfve ecological 
trends— deforestation, overgrazing, desert encroachment, soil erosion, 
and flooding. Pakistan^with rivers originating in the western Hima- 
layas, has experienced the worst flooding in its history. A foreign 
ambassador in Addis Ababa described the effect o^ soil erosion Jn 
Ethiopia rather graphically when he said that me country is quite 
'/literally going down the river." Arthur Candell, writing of the eco- 
logical undermining of the Haitian economy, reports that "the land 
produces less and' less each y6ar, while population .soars. . . . The 
. eroded and, leached mountain soil can no longer support ' tree 
gjpwth/'^^ ' . ^ 

Unfortunately,, many of the Third World countries plague^d with 
fapid pdpulation growth haye man'agec^ agricGlture poorly. Social 
forces that have concentrated landholding^ in the hands of a few 
have crowded a majority of the farm population onto a small area of 
land, or even worse, off th^ land/lntirely. Consequently, Koth land 
_and lal?or are grossly underutilized. Ip country after country, con- 
tinuing mafnutrition and growing national food deficits are due 
.more .to existing Social structu^res than to a lack of pfoductiv.e ca-^ 
pacity. ' . v., e. ' '* 

AgncuUural. misman,agement too^has taken a^i^eavy toll. Some caun- 
tries* are confronted simultaneously with rapid population grow[tfi, 
.ecological^ deterioration of the food system, and agricyiltural mismaa-* 
agement Among these ate Algeria and Iran, where per capita grain 
.jjjoduction.ha^ fallen^oyer the past quarter-century by 61 and \1 pex- 
J'cent^ respectively. This same combination of factors has forced other 
. cg.untrieS, such as Libya and Venezuela, to 'iit\port half of tKeir total 
•^^'^•n supp^^^^^ , - - ^ ' \ 

!irv ; /CO ; ^ 



Since World War II every continent ^xc^pt North America has be- 
30 come' food- deficient. Indeed, those^ countries with significant export- 
able surpluses tan be numbered on the fingers of One hand. In re- 
^ ^ sponse to growing food deficits around the world, the U.S. and Can- 
ada increased their grain exports from 56 million tons jn 1970 to 94 
million tons in 1976. Since the United States and Canada experience 
- the. same climatic cycles, this overwhelming dependence on (jne gep- , 

^ graphic region also contributjes to the global food insecurlty.^f ^ 
> \ • « . 

TKe current' decade has witnessed the depletion of world food re- 
7 serves, the repeated restriction of expbrts by the principal suppliers, ^ 
' I record food prices worldwide, and-hunger-induc^ rises: in death rates" 
A in at least a dpzen countries. As the decide draws to a close, the 

international community' must at least prepare for the ^possibility that 

the food scram'ble of recent years may Jiot be temporary. The slack 
\ . appeals to have gcoie out of the worlH food economy, leaving the 

entire world in a highly vulnerable position. 

Unless countries can give^ agriculture the financial and scientific sup- 
^ . port It needs, hungex-indiiced rises in death rates vyill probably con- 
tinue to claim >f5r) mdre lives than, military conflict. It is also quite , 
. ^ possible that food scarcities and soaring food prices may contribute 
'* more than any other factor to political instability. In some cases, the 
change in government will come via the ballot box. In others it will 
•i* come througlr less peaceful means. , 

«* ; ■ ■ 

Economic Threats to Security • - 

^ ' 1^^- ' . . 

Economically^ the seventies have been traumatic and cohfusing. They ' 
have broughf the first global double-digit itiflation on record during 
peacetime and the highest unemployment sinc« the Great Depression. 
Capital shortages are plaguing the citadels of capitalism and'^sociaUsm 
alike. This unexplained ti&-exis.tence of inflation and unemployment 
has led to a. situation for which economists cannot prescribe a satis- 
factory remedy. - ^ 
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"The prices of non-renewable and 
, ' - .V . renewable resources have both increased 

k^X' >. ' ' ^ * . during the seventies."" 



Inflatipn is as old as money. But its global character and some o£ its . ' 
recent causes are fairly new on the scene. •Historically, inflation ha& 31 
been a localized phenomenon, ravaging individual ccninfcies from 
time to time. But auring the seventies, it has assumed a global dimen- 
sion, affectfrtg countries everywhere. The tneshing of the^ecpnomic 
cycles of Virtually all the. major industrial countries m th^"mid-s^en- ^ 
lies contributed to both inflation's spread and to i<s record severity. 

' VVith virtually, all the indt^strial economies simultaneously on the up- 
Wing, ihe worldwide deniand -cfor, both raw materials and manufac- 

, tu red goods expanded at ^ record rate. The virulent inflation that en- 1 
sued Effected 'eypn the inflation-resistant United States, fina'lricialjy 
consfewative Swit^darid, and socialist Poland (which had clun3 to 
the.belief that spcialip^m was song^ehow immune tb infl^ionary forces). 



Although global do.uble-digt|^ infjation is unique to the seventies, it 
lias^been many years in the making. Throughout the postwar period 
. .Jthe average rate of price increase in the OECD countries, whicn ac- 
.count |or the bulk of the world's output of goods and services, has 
. .ibeen ^radually^accelerating. From 1953 fdl960, the,annual r,ate ojf in-^ ' 
flatjon ixv4Kfe GECD countries was 2.3 percent. During the first half* 
. of the sixties^ it increased to 3.9 percent. By 1970 it was runmn^ at 
, 5.5 percent. In 1971 it Increased further to 63 percent, and by early 
. : 1974 it had surpassed 10 percent.?^ ^ • ^ 

Although/the prices of many commodities haveillmbed abruptly^ the 
I, fourfold increase in the price^,pf oil thus far during this arcade is 
^gethaps the. most dramalic and foreboding hike. These steep rises in . 
Jpetroleuiti prices reflectefl OPEC's decision to "adrnini^ter" prices, but 
. vtH^ ^trengtn to make its resolution stick derived^from the tack of suit- 
rS/; enable substitutes for oil. , . ' 

^ jThe. prices of non-renewable and renewablje resources haye both in- 
. cjeased Juri the seventies. The world price of wheat,- for example^/ 
'J, .^.^tfipled between 1970 and 1974.^^ i^lthough the big jump in prices ] 

^followed the massive Soviet purchase of U.S. wheat during the sum-; - 
^ 1,, mer.o^^^ Soviet pUrcnase was merely the Iriggering ey^t that ^ » 

VKrougHt the longer-term trends into focus. The growth in world de- ' 



my.-' 



^ixiand fpr food during the earlyi seventies simply outstripped' the 
'capacity of fapme^rs to expand supplies of wheat and other commodi- 

p^E'?4^^:^*ties%t fiistorica price levels. ' 

-l^atchinK .th6 rises in the prices of fdod staples such as wheat was Vri . 
equally dfamatic rise in the price of\soybeans, a principal source of^' 
^Kigh. quality pro tein. Betvyeen J.970 And 1973, vyorld soybean prites 
. increased two-and-one-half times, and nuring the four yeacs since they 
/ Jiaye shown nc[ indication of returning, to the remarkably, stable level 
ihat prevailed pefpre 1971.3* The soar\n| price of soybea^is reflects 
. VotK jthe inability of agricultural scie'Ati?ts to raise soybean yields 
. .significantly /and a worldwide scarcity of land on which to produce 
_,soybe5Hs. Moreover, the> deterioration or^ oceanic fisheries places ad-,. 
^^ditiona|gr^^sures on soybeans and other land-T>ased pr^ein sources. * 



^Like, soybean prices, the prices ;of lumber and firewood have dou- 
..bled.ana ,^n some case§ tripled during the seventies. Betvyeen 1970 and 
19.76^ newsprint iijcrleasea in price from about $150 per ton to just 
under $300 per tortt^^ Although the sharp climb was commonly '^t-. 
, tributed to tne.global surge in. economic expansion of the earljf sey- . 

enties, the subsequent cessation of economic, growth during the 
. midrSeventies did not bring prices down^The "ratchet effect' that 

seeq>s, ta be operating here Si^ggests strongly that it is the overall 
. lationship between 'the level of demaxid and .the sustainable , .yield, of 
forests— and not the short-term shift in demand— that counts. ^ 

. Even things normally taken *f or, granted such, as land, living space; 
, -iresh water, and clean air become costly in a crovyded, increasingly 
, affluent vyprld. Land prices required for home building have soared- 
i^ery where. Between 196d afid 1976^ the average price for a new/, 
home in «be United States climbed' from jt^st under $30,000 to jus^' 
g^^||^er$S0,6o^^^ :\ ' * " ^ ' *^ / 

'^^n.^'^^S'^y^^'^ inflation Ccfn distort "both* economic and social values.. It re- 
fvIXlv savers. It can wipe out lifetime sa^-* 
Jj^^'^^ ings^ or^educe people on lovy or fixed incomes ta un-,,., 

ori different groups witnin a .so)ciety is 



,'^sf-JJr''\ ' " "Inflationary stresses can quickly aggravate , \ 

: . • social divisions^ turning politicafcracks [ . 



into fissures." 



fey* 
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invariably uneven. Those who ^suffer most ol^ten protest, as they did 
:^j[nv^C*olpmbia in September of*'i:97?, when workers struck and de- 33 
jSan^ed pay raises to match the 29- percent inflation rate. The New ' • 
Xork Times described the, situation as the strike turned violent: 
/'Rioting in the slums of Bogoti killed at least six moi:e persons 
today^^pringing the death toll to 16. Thousands of troops in battle 
gear patrolled the city in jeeps and armored cars." If global inflation- , 
. ...^ ary forces are not managed nfiore effectively such incidefits could be« 
|v: come commonplace.^' 

■ ^ ' ^ * » " ' . " % 

inflationary, Stresses can quickly aggravate social divisions, turning 
.political crack's into fissures. Perhaps the ufiimate threat of uncon- 
trolled inflation is that it eventually undermines public confidence in ^ 
. governments and institutions and can thus pave, the way for violent 
,shiit% to the radical rigKt or left. When Gerjnan Chancellor Helmut 
ScHmidt was his, country's Finance^Minister in early 1974, he voiced 
his concern: "I only have to go to the yeats 193i to 1933 to say 
^^r. that the meaning of stability is rtqt limited to prices."^^ » \^ 

£f£Qj.jg ^'Jpg ^jj^ inflation by slowing .economic growth have ag- 

fravated another economic ill— rising unemployment. The global la^ 
^^or force is growing at a record rate. Young people are flooding the 
^^^labor market in the poor countries, and ever more womert of all ages 
are .entering the job market iry thte rich ones. Governments have be-^ 
;^l^/*Vcojme, accustomea to creating additional jobs by promoting overall ^ 
.ecpnomic growth, and ir\*"sonv countries this growth long outran the^ 
J ^A<lig€^ labor .supply *^j^cute labor shortages plagued northwest- ^ 
-ern Europe and Japan during the sixties* and early seventies as the ^ 
niimber of jobs created by record econoptic expansion outstripped the ^ ^ " 
^ ^number of hew entrants into the job market. However, by the niid- 
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pQl. ] seventies \ 

^^^c^.Jf^^ne'^ employment, is to be created, there must pe something ror i 
|§^i!lrpeqple to^ork with. For the half or so of the global labor force in \ 
%,^>^y^asnc^\iure,. that "somethiitg" is land. From the age of exploration on- 
fc<i^v Iwii vthe jqble^ have moved to the frojitiers qf human settlement 
"i^SZ ,and have, often been able to obtain land there for the/asking. In fact. 



this centrifugal force , long saved Europe from the throes of over- 
34 population. As long as frontiers existed, employment could be created 
^ with trifling amounts of capital— with that needed to buy crude firm* 
, implements and seed. But now^ that land suitable for settlement has 

become scarce or concentrated in a few hands, new agricultural jobs ^ 

cannot be readily created unless land is redistributed. 

^ As the oppprtunities for Continuing rapid ecpnomic growth .subside^ 
unemployinent spreads. During the recession of the mid-sevenitfes,, 
some 17 million workers, the highest number in 40 years, were un* 
-employed in North America, Japan, and in the industrial countries 
of Western Europe'^* Supplying this continuously expanding^ corps 
, of jobless with iinernployment benefits and welfare, payments is .be- 
coming a serious burden. In many podr countries,, entrants, into the 
. Job .market outnumber nevy jobs by two to one, levels of unemploy- 

<^ ihentTn these countries are without precedent.. 

. \- * 

India's labor force vyas projected to increase from 210 million^ to. 273 
m^lion during, the seventies.' Althdugh thct natiori is already stricken 
wtK widespread unemployment and underemployment, 100,000 new 
,^Sfrants join the Indian labor force each week. According to the,esti- 
*jn^te$.of economist Harry T. Oshima, at least 15 percent of thejabor 
force is.unemployed in Pakistan," Sri Lanka, Malaysia, and the Philip- 
pi nes.<^ One- third of Bangladesh's available rtiang^er may be un- 
. employed. Indonesia's working-age population is groWing by an esti- 
jrj^aied 1.8 millidh annually, one- fourth of jits potential Jabor force may 
^ now be jobless. Data for scores of other counlri^s show the same 
* common trend. ^ * ' . * ' - 

Looking at the' developing countries as a whole, the Intfernational La- 
bour Office (ILO) estfmated that 24.7 percent of the total labor force 
was either piit.of vyork or underemployed in 1970. The comparable 
_ ^ ffigure" for 1980 is expected to approach 30 percent. Between 1970 and 
the end of ,the-century, t4\e labor force in me less developed countries 



Js projected by Ihe ItO to expand by 91 



percent. To accommodate 



ich expansion, a phenomenar 922 million additional jobs wbuld 
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i . .haxe to be created. The projected growth in the developed 'countries, 
meanwhile, will be only 33 percent.*^ . - 

^ . la c6untrie$ with low fertility rates, young people entering the labor 
V, ,ma?:kets step into vacancies created T?y the retirement of older wock- 
ersi In countries. jwith high fertility rates,^ comparatively few older 
i^V workers. r.e tire each year while Jarge numbers of th6 young annually 
joiri.the^^^^ for jobs. CQnseqXierttly, half to hvo-thirds of all new en- ' 
Jrants into the jot market in the Third World require newly created 



J£ ftO projections prove accurate, the*.vyorld labor force will increase 
;.lrom 1,51 billion |n 1970 



— . -r - 1*^70 to 2.58 billion by the year 2000. Employing 

^ .3i5. niillion more people per year in, productive ways will require va§t 
^amounts of capital and natural resou5ces,Jncluding energy. 
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J OnC'Conseauence of the inabflity of governments in countries with 
S^'^^' rapid populaH to create sufficient jobs is massive emigra- 

SS'i^ lotion to.^,^ountries' with slower population grbwth rates and, hence, 
f!^jT^ .j^mpre ayailable jobs. The quest for jobs 'is driving people across na- 
ftion^lborders in ever gro>vincf numkers. Today, the United States is 
'i home for ei^t to twelve million illegal migrants, at least six million 
Sv^ «l/Qf^»them believed to be Mexican. Each day thousands^ of aldditional 
l^^^ fM^?^^^^^ ^^^^^^^ US. border, making a mockery of passports, 

|0%KT:ij^pV^ lawS,^< • . ^ ' . . ^ 

f earlier efk, unlicensed workers were seized by immigration 




.dp% !ript problefns if tKose emigraiking enter 

llt^^^^ ^"^^^^ where unemployment is^ already substantial. The net' effect 
%l^>„r migratiori into/the United States i$^,to shift iiri- 

e^iployment from rural Mexico to urban -America. Indeed, the num: 
to be holding jobs m the United States in 1977 
Cr^fIaj>P?pxim six millipn— the^nunu)er pf Americans* put of wprk and 
^|r^l^*. aVft^elj^^^^ Illegal immigrarits riot only compete with 




0f 'f 



C'vl-/ Ataericans for jobs; they also often collect welfare payments, adding, 
$K<36 \)9.^6 burden of financially troubled cities sucK as New York> 

'\* ' 'V - ^ . ■ 

t A" ^^8^^ migration of yvQfkers on a comparable s.cale has 

^."occurred between the ^re-industrial couhtries surrounding the Medi- 
SS^^ ' tei-ranean and the industrial countries of northwestern Europe. As 
3i\t ' . economic growth, rates accelerated in Western Eurof^e following 
>>lC - ^^J^^ 'labor shortages developed. Among other governments, 

" ' t ^Kose of France, Germany, the Netherlands, Switzerland^ and Belgium > 
began to' invite workers rrom Mediterranean countries to Work for'aru. 



f^'.JS^ unspecified, period of time. These southerners were clearly not being 
M'^ Invited to apply for citizenship, but rather to remain in the liost 
*v ^-S^^^"^^ "guest" workers. Not surprisingly, irtvit?tions».to coun- 
^-v - tries where wages were low and jobs were scarce brought guest wgrk- 
3 'TC^^f ^^" droves. By the.early seventies, the migrants in .Western Europe 
i'LZ< jL^^^J^^^^^^^^^^^ ^^^^ as Turkey, Yugoslavia, Algeria, Italy, Spain, 




Bujc^llhe ppsfwar boom, dramatic changes have occurred. The severe 
^econcmic dow of the mid-seventies ntade fullv employing even^ 
'ilti}\r^^iiy/e populations difficult for some industrial countries?, 
C^h^l^ently, millions of^^uest workers have been sent home. While.,. 
J iljU je^^Ujjt has ameliorated the unemployment problem in nortli-* . 
J,, ^> ji^stefri Europe, it has only, worsened that in the home countries 
vfC. OT the -guest V&rkers. If these returning wqrjcers cannot find work 
lijr ? , In.^^ih^lr homeicountries, ^hd it does not sAm likely that they cani 
V^rjy. (heir dissaysPa&ion could well be politically di^abilifring. » 

|^>5.f 4 .. i,r 1?? seventies pass, it is becoming clear that expanding uneiiitJloy.-- > 
frCl w 1 j^^ni constitutes, c^e of the world's gravest social ills. As un^employ- 
U^^^J^^ ^-^^^^^^^ leyels climb/ the]^^stributipn of income within^ society invari- 

further aggravates social inequities and political 
is- an/issue ^hat is cer^tain to occupy political leader?/^ 
'0r''^' " Q '^^]X?^?^}^^B^^l^H^^y^^ themselvfes,iqr ^ome time to come. . . » 




. , - . 

tS??^t!6nclusion^ v • * 

vj^^ ,-. The., military threat to national security is only one of many that 
... governments must now address. The numerou^s new threats derive 
rl>l . directly, olr indirectly from the rapidly changing relationship be- 
if^^^., Uyeen 'humanity and the fearth's natural systems and resources. The_^ 
t^. ,^„Unfplding. stress in this relationship initially manifest themselves^ 

and. resource scarcities. Later they translate into 
t^,.,',econpipiT, ^ unemployment, capital scarcity, ancj 

mpneUry instability. Ultimately, these "economic stresses convert into 
t^Cfc^social lintest and political instability. 

% .M'^ilPl^^^ defense establishments arje useless against these itew 
jL^'^.Jhreatsf Neither, bloated military budgets nor highly sophisticated 
.jr^.^^Weapp^^ c^n halt the deforestation^ or solve the firewood 

"^fv^>>%f?^^ W affetJting so .many Third World countries. Blocking ex,T 

may be a relatively simple matter comf>ared .with , * 
^t:' arjesting Jhe'deteribration of Ipcal ecological systems., ^ ^ ^ 

|va- i^A^^^^ threats i6 national security are extraordinarily complex. 
.^.'^^"Ecolpgists understand that the deteriorating relationsh.ip betyveen ; 
|£^?,^,fp^ hujnans and the earth's biological systems -cannot con- 

few ,poUticaLleaders have yet to grasp the social signifi- 

4l|§l^i¥ance-6f th ' ' / , k . 

fS.^'^^^P'My^^^B understanding the nature and scaje of these netw ^ 
'^^/^t^Veats. challenge the infprmatipn-gathering 

f;.'^^^^rtd^,^^^ of governments. Unfortunately^ the decisipn- 

Slivi^^-^iB? apparatus in mos.t govejiVments is. itot organized to balance 
?*tradHtibna( military* nature with those of ecological and 
y;^^ljj{cp^^^ Many polifical leaders perc^iye the 'new threats 

xii^^^l^ dimly, if at all. Ihteyig^nce agencies are organized tp alert 
(^^jT^^po^^^^^ ntilitary threats, but there is no counter-" ♦ 

l^^^^j^artji^^^ vyarning of the collapse of a biological system. Mili- 

understand the nature 6£ militaryjhreats. Energy ana- . ^ 
l^>;^tys'tf^^^ to shift frpij\ oil to alternatiy^ eoetrgy 

lf;-!t^;soii?cli'C understand the nfeed to arrest ecological oe- 
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terior^tiori. Bu| few individuals are trained or able to weigh aWd evalu- 
ate, such a diversity of jhreats and then to translate such in assess- 
mem ii^to the allocation of public resources that provides tht greatest, 
'ftational security. 



IF military threats are considered in isolation, military strength of 
^dvjBrsaries or potential adversaries can be measured in terms of the 
/nupber of men under arms, the^umber and effectiveness of tanks, 
,'phines, and other military equipment, and (where th§ sup jrpowers 
/ ajfe concerned) the number of nuclectr warheads and delivery missiles,, 
/ ;(jiven the desire' to be somewhat stronger than one's opponents, 
I ^ those fashioning the military budget can argue precisely and ronvinc- 
/ ingly for a heavy commitment of public resources to the . r \anuf ac- 
// ture of weapons. - " . 

J^on-military threats Jto^a nation's sec^urity arj much less clearly de- 
fined tHan military ones. They are oftep the resvult of cumulative proc- 
esses that ultimately lead;td the collapse of biological systems or to 
the depletion of a country's oil reserves. These processes ii them- 
^ sel}^S^^iare seldom given much thought until they pass a critical^^ 
/, threshoId;^/and disaster strikes. Thus, it is easier in the governmenT" 
• couficils of developing countries .{o justify expenditures for the latest- 
model jet fighters than for family planning to arrest the population 
growth thatieads^ to' food scarcity. Likewise, in industrial societies 
vast expenditures on long-range missiles are easier to obtain than the 
investments in energy conservation needed to, buy time to dc^verbp, 
!<alternative energy sources. 

, The purpose of national security deliberations should not be to 

mize military'^rength'but to maximize national security. If this letter 
approach were lisedL public resources would be distributed more wide- 
ly among the many threats to national security— both the traditioijal . 
military o^e and the newer, le6s precisely measured ones. 

The purpose of th^s, paper is not to argue for specific military budgi 
cuts. Rather i^ is to suggest that profound new threats to the security 
of nations are arising and that these heed to be fully considered alonia 
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. ' * r •[ *• ^ \ "The purpose of national security 

' ' ^ ' * ^ * deliberations should not be to maximize- 

«ww^, military strength but to maximize national 

security." 



. . V- ■ 

with the traditional ones. Only ^ then carr n^tiorwl security be opti- ^ 
xnized. The time for discarding long standing and outmoded assump- ^9 
tions held by the governments of the superpowers is long overdue. ^ ^ 
The U.S,-SoViet relationship "has cb^angea markedly over the years, ^ 
becoming less belligerent and more cooperative than it once was. Dur- ^ 
ing.the current decade the Soviets have come to rely heavily" <^n the ^ 
United States for food, and Western banks. and corporations havede- ^ 
veloped enough confidence in Soviet integrity ^o extend to the Soviet 
Union several billion dplUrs worth of loarjs and credits/* But mili- 
tary expenditures m' the two 'countries do ^not reflect this new rela- 
. •tionship. * ' ' » Wl ' 

Lags, in reordering budgetary allo^tions to confront the new threats 
l^Xo national security are glaring jlnit 977, global research expenditures^ 
on arms .research are sjx ,titries^5hose for energy research, but all 
n^tions.^ight be far mqj^.sVcui^ if this ratio were reversed. Even_ 
though a 3-percent cmnuaTpopulation growth rate in a Third World 
',. country (which tranf§Iates into L 19- fold increase in a century) can 
. ^ destroy a country s ecologicar' system and social structure more 
. effectively than a foreign adversary ever could, expenditures on pop- 
^ ulation education and family planning are often negligible "or non- \ 

existent. Countries will expend large sums on tanks and planes t<r 
^. defend their territorial ^sovereignty but nothing, to conserve the soil 
/on which their livelihoods cfeperid. i 

A scarcity of yital resources §uch as oil or grain could lead to. intense 
competition among countries for supplies, a compelitiorf tltat could 
easily ^escalate- into military conflict. Competition between Iceland 
^nd Grea.t Britain over ihe North Atlantic cod fisheries, between India 
^ and Bangladesh over the waters of the Ganges, and between Mexican 
;and U.S. workers' for jobs in the United-S^at^es all manifest the' new 
tKredts to. national economic security posed by scarcity^ 



. ^ 'The continuing focus of governments on military threats to security 
..may not onW exclude attention' to the newer^ threats, but may also.^ 
" ^' Vthe effective address of the latter more idifficult. The heavy 

Ieric \; ; ; ' c 3§ ; • ■ 



military emphasis on national security can absorb budgetary* re- 
sources, management skills, and scientific talent that should be 
devQted to the new non-military threats. Given the enormous invest- 
ment required to shift the global economy from oil to alte.r^iative 
energy^souFces, one might wejl ask/whether the world couU afford 
the 'sustained large-scale use of military, might of the sort deployed 
in World Wars I and II. Indeed, tjie absurdity of the traditional, view 
is pointed out by science- fiction writer Isaac Asimov: "Even a^.jion-. 
nuclear war cannot be fought because it isjoo energy-rich a phenome- 
non." We cannot afford such extravagance, contends Asimov, "and 
are going , to have to use all our energy to stay alive" with none "to 
spare for warfare/'*' In effect, there simply may not be enough fuel 
to operate both ^tahks and tractors. At some point governments, will 
hh for^red either to realign priorities in a manner responsive to the new 
threats or to watch their national security deteriorate. -| 

The scientific talent required to make the energy transition' and to 
prevent tl\e destruction of biological systems is enormous.' The all- 
out mobilization that circumstances call for entails, among other 
things, shifting part of that one- fourth of the world's scienUJ^c talent 
iTow employed in the military sector to the energy sector, a tin^e 
when Qiljeserves are being depleted, developmg new energy systems 
rifay be more essential to a, nation's survival than new weapons sys; 
tems, f ' ' r % , 

^ ' ' 1- , ^ . . 

Apart from the heavy claim, on public resources; th^ continuing ex- 
Vrbitant investment in aunaments contributes to ^ a psychological 
climate ^pf suspicioi|*and mjstrust that makes the cooperative inter- 
national address olF niew th^reats to the security of nations next^to 
impossible. Conversely, a reduction in military expenditures ,by major 
powers would likely lead to a more <|iboperative attitude ^among na- 
tional governments. *^ . v ^ 

In world ,thaj is not onjy ecologically interdependent but^econom- 
ically and pofttically interdependent a$ well, the conpeptrof "natiortal" 
security is. no longer adequate. IndiyiduaL countries must respond to 
global crises because national, governments are 'still the principal 
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" drasionririakers, but many threats to securfty require \coordinated 
:ttvJ^Wer"?ti6nal response, Thj^times call for efforts to 6ecure the global 41 
systems on* "which nations depend. If the global climatic system is 
^ inadvertently altered by human activity, all coqntries will be affected. . ^ 
If. the international monetary system is not secure, all national econo- 
~ mies will suffer. If countries do not cooperate and preserve oceanic 
^ fisKeries, food price^every where will rise. But political leaders have yet ' 
:^\o realize that nationarsecurity is meaningless without global security. 

,Iri some situations, countries could be drawn together into a variety 
!,^.jif cooperative efforts to cope with- shared problems. Jhe Soviet 
^ .need fo^ assured access to U.S. grain, fot example, has led to a ^ive^ 
'kv^^^y^^^ U-S^tSoyiet grain agfeeirfent, and to strengtKeneH Economic ties 
r:5€?bv tnS^two superp6wers. Similarly, Nftiddle Eastern oil-exporting 
ttCr.^c^ turned to Western banks fdr assistance in the man- 

IrfM^S^Z^^^^^^ their vast financial re^erves. , ^• 

r^Jl/^ In the late twentieth century the key to national security is sustain- , 

.ability. If the biological und^rpinni|igs of the global economic system 
U^* ...cannot be. secured, then the long-term, economic outlqok is grim in- 
|r^,T7.^eed. If new?l&ergy sources andr syatems are not in place as^^the oil 
i-^ > *>yeH5 begin to go (ixy, then severe economic disruptions are inevjt^bje. 



f JPerhaps the best contemporary definition of national security is one 
^5,.^,^ . by JFfanklin P. Huddle, director of the U.S. Congressional study, 
^^^.^^rSdence, Technology and American Diplomacy. In Science, Huddle 
^^^l|/^|^r^^^^ "I^attonal deoirity requires a stable^economy,with.jssured 
?f.^^ supj>lies of ^materials for industry. In this sense, frugtlfCy and cpn- 
;^^.^'^Jer^^^^ of materials are essential to. oOr national ^.ecurity. Security 
tt^n safetyjronv hostile attack, it includes the pr^serva- 

Si^^iion:6f a 's^^^ 



■^,^,,.^A^„forc^^ can now hejpi(ade that considerations^? security 

when the global threats Jo ^security^are taken 
S!lCv4?yC..i^^^^^ Neither individual security nor national security 

Ill^^^^anJ^^^^I^^^^ ,§|nsibly considered iri isolation. In effect, the ^traditipnal 
^^^.,,l^mil^^^ of "national security" is growing^ever less adequate 

^^l&^as^n^^ more formidabk. - ' 
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